The problem of planning an X-ray department presents itself in two forms the commoner one of re-conditioning and enlarging an existing department, and the less frequent one of planning a department de novo in an entirely new building, with no reasonable restrictions of space or accommodation. The problems of altering an existing department depend on so many and variable factors that I am going to assume to-night that we are starting with a clean sheet. There will, of course, be some restrictions, and probably the architect will only have allowed a certain space for the X-ray department (usually about half of what is required) but will allow one to subdivide that allotted space as may seem most desirable.
zection of Eabiolonp
President-R. E. ROBERTS, MI.D. [April 8, 1938] 
DISCUSSION ON THE PLANNING AND ORGANIZATION OF A RADIOLOGICAL DEPARTMENT IN A GENERAL HOSPITAL
Dr. R. S. Paterson: The problem of planning an X-ray department presents itself in two forms the commoner one of re-conditioning and enlarging an existing department, and the less frequent one of planning a department de novo in an entirely new building, with no reasonable restrictions of space or accommodation. The problems of altering an existing department depend on so many and variable factors that I am going to assume to-night that we are starting with a clean sheet. There will, of course, be some restrictions, and probably the architect will only have allowed a certain space for the X-ray department (usually about half of what is required) but will allow one to subdivide that allotted space as may seem most desirable.
In dealing with a new building the first problem that arises is that of the location of the X-ray department in relation to the rest of the hospital, and the second is what degree of decentralization-if any shall be permitted.
If you analyse the statistics of a large hospital you will find that the number of in-patients remains almost constant, and that the annual increase comes from the casualty and out-patient departments. At the Manchester Royal Infirmary during the ten years from 1926 to 1936 the number of in-patients only rose from 4,409 to 6,947, but in the same period that of the out-patients increased from 6,449 to 19,591, i.e. an increase of 2,000 in-patients against one of 13,000 out-patients. In other words, the department is handling six times more patients from the out-patient department than from the wards. It might therefore be argued that the X-ray department should be situated near the casualty and out-patient departments, but it must be remembered that most of the out-patients are ambulatory, whereas in-patients have to be transported in beds, trolleys, or wheeled chairs and, as a rule, are more seriously ill than the out-patients. It must also be remembered that a high proportion of the out-patients come from the orthopaedic and massage department.
The X-ray department should therefore be situated in as central a position in relation to the rest of the hospital as possible-equidistant from the wards, the orthopaedic department, and the out-patient department. It should be on the ground floor, its corridors should be wide, level, and devoid of steps, and of course it should be as light and well ventilated as possible. Had I been consulted ten years ago on the subject of decentralization I should have been unhesitating in my views. I should have said that decentralization was uneconomic, that it led to duplication of control, and to duplication of apparatus and staff, and was bound to lead to friction and indifferent quality of work. During the past ten years, however, the demands on the X-ray department have changed, and radical alterations of and additions to the type of examinations have taken place. Every year more specialized work is being done, and the general tendency to divide the hospital into multiple specialized departments is increasing. As an illustration of this, in my own hospital during the past ten years there have been set up a department of clinical research, a department of orthopawdics, a department of thoracic surgery, a department of medical neurology, a department of neuro-surgery, a department of plastic surgery, a department of cardiology, a department of dietetics -and a department of genito-urinary surgery is on the way. Each of these departments is controlled by a member of the honorary staff who has a sufficient knowledge of radiology to know what assistance he ought to expect from a first-class X-ray department. I shall return to this subject of the altered nature of radiological examinations later, but I may say now that though what I have believed about the value of centralization I still believe, I would now be much more ready to consider some forms of decentralization than I would have been ten years ago.
I would, I think, welcome subdivision within the department, with the provision of special rooms and sometimes special assistants who were more interested in, and competent at, certain types of work. For instance I should much prefer to have a special room set apart in the X-ray department for, say, neurological cases, with its own radiographer and special appliances, than to have an X-ray room or apparatus attached to the neurological department with some sort of attempt to control or service it from the main X-ray department. Our colleagues always hanker after this latter arrangement and think it would greatly help them. I am convinced that they are wrong. Apart from its being uneconomic (as they have not enough cases to keep such an outpost or its dark-room and staff fully occupied) they would not get such efficient service or the quality of results as they would in a large central X-ray department which catered for their special requirements.
On the other hand there is no doubt that it is very difficult to serve their particular need in a department already fully loaded with routine work. Many modern X-ray investigations require considerable time and some require operating-theatre conditions, with the patient under a general anaesthetic-thorotrast injections of the cerebral vessels, the insertion of Smith-Petersen pins, the removal of some foreign bodies, and certain bronchoscopic and urological examinations-to mention only a few. The present system of bringing the patients under anaesthesia from the theatre to the X-ray department is admittedly unsatisfactory from every point of view, and I believe that the logical solution is for the X-ray department to have its own small theatre with sterilizing and anaesthetic rooms. This theatre, which need not be costly or elaborate, would be used by any consultant requiring it, and he would bring his own staff. The necessary radiological investigation would be carried out by the staff of the department with efficient apparatus and at much greater speed than by any other arrangement.
I believe that such a theatre in the department would entirely justify its existence and would actually cost less than fitting up small X-ray sets in various departments or theatres all over the hospital-with their attendant disadvantages. I feel sure that the orthopaedic, genito-urinary, thoracic, and neuro-surgical departments particularly, would welcome and use such a radiological theatre.
I have not yet mentioned the main subdivision which must exist in the X-ray department-I refer to the increasing dissociation of radiodiagnosis and radiotherapy. Here I am on very controversial ground and this is not, perhaps, the occasion to discuss the problem except in so far as it affects the planning of our X-ray department.
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I think there are three schools of thought:
(1) Those who would see a complete separation of radiotherapy and radiodiagnosis -claiming that the two subjects have nothing in common, and allying radiotherapy with surgery rather than with radiology.
(2) Those who are interested solely in the cancer problem and the radiological treatment of cancer. They would like to take unto themselves all cases of cancer and plough a lone furrow, entirely independent, not only of any X-ray department, but of any other general hospital.
(3) There are those who think that there will always remain general hospitals at which, for various reasons, radiotherapy and radiodiagnosis must be combined in a common department. To mention only three reasons: There would in many cases be insufficient work to justify the appointment of a pure therapist; there will always be a number of surgeons and physicians who will not be prepared to hand over all their malignant cases to an individual hospital, and lastly there is a large field of radiotherapy for non-malignant cases.
WXhatever the merits of these three views, I shall assume for the purpose of this paper that radiotherapy must be carried out in the department under discussion. My own view, while I agree that a considerable degree of separation must come, is that there will always be enough in common between the two subdivisions to justify their being handled in the same building, though each section should enjoy a considerable degree of autonomy and each section should be under the control of a therapist and a diagnostician respectively. It seems to me that, from the hospital-planning point of view, this is a more economic arrangement. These two divisions of the department could work in harmony and give each other considerable assistance without multiplication of staff or apparatus. Therapists will require progress radiograms and reports in addition to diagnostic examinations, and if radium work is undertaken they will also require radiograms showing the distribution of the needles, &c. The section of clinical photography will be used by both therapists and diagnosticians, and the staff of typists and record clerks could be common to both.
Such a department would also be economical from the point of view of junior staff and lay staff who could be, to some extent, interchangeable, as work demanded, in the two sections, and who could obtain training in both branches of the work in the junior positions. It would, in fact, form an ideal training centre for radiographers and junior radiologists.
In my ideal department I should like a large central waiting-hall with accommodation for about 50 patients. It should have proper lavatory accommodation and at least 12 dressing cubicles-six for male, and six for female, patients. These should be quite small and simple-rather like the accommodation provided at swimming baths.
From this central waiting-room patients would pass to the radiographic rooms. Here I would prefer a number of small rooms, each with a radiographer and a simple one-or-two valve set. I have been for some years in a much overloaded department with no floor space for additional apparatus. I have increased the staff, but this has done little to accelerate the work. It is true that two radiographers can help each other in the same room, but the same two radiographers with a room and radiographic set each would be much more effective. The point I wish to make is that the volume of work in a general hospital is so large and so widely different in character that it is becoming increasingly difficult to handle it with the one or two large rooms and large sets with which most hospital departments are equipped. An analysis of the work done shows that the number of cases really requiring a large fouror six-valve set is relatively small, and probably one such set is all that is necessary in an average-sized department. We all know how under the present regime a room is put out of action for an hour or more if any special case is sent to the department for investigation, with the result that the routine work is held up for this period and has to be rushed through at the end of the morning or afternoon. If this special work could be handled in an X-ray theatre, no interference with the routine cases would occur.
Actual type and make of apparatus must be a matter for individual choice. Personally, I find much of the modern apparatus unnecessarily complicated. One very expensive modern screening-stand which I have recently acquired has so many adjustments, locks, catches, and centring devices that it takes the manufacturer three-quarters of a minute, in daylight, to put a casette in position, and, working in the dark, it takes me about four minutes, plus a crack on the head from the screen and a trapped finger, trying to loosen a cleverly concealed wing nut.
Whatever may be the number of rooms and plant and staff, all the extra work comes back on to the dark-room, this and the office forming the " keyrooms " in the department. Here again, I should prefer three small separate dark-rooms to one large one. I suggest that all these rooms should be inter-communicating and centre round a wet viewing-room and a drying-room. The washing-tanks should be of the variety that can be pushed through the wall into the wet viewing-room, and the darkroom doors should be fitted with large inside bolts. No one should be allowed to go into the dark-room; it is right and natural for the radiographer to wish to see his films, but continually going in and out of the dark-room in no way accelerates the process of development. I would like to prohibit entrance to the dark-room during working hours but all films could be seen by pushing the washing-tank through into the wet viewing-room. From here they would be transferred to the drying-room. I have used the word drying-" room " deliberately, because I think it is at present the only solution to the curling-film problem, other than the use of hangers with four corner clips. I think it would be a less costly matter to fit a small room with racks and maintain its temperature at about 900 F., with a current of dry air than to buy the expensive drying cabinets on the market whose capacity is so greatly limited owing to the curling of films in drying. In view of the extraordinary elaboration undertaken by the radiological manufacturers it is curious that the photographic industry has been so long in providing satisfactory tanks as regards temperature control. It is true that tanks with thermostatically-controlled heaters, have been available for some time, but they do not help in the summer when the temperature of the dark-room may rise to above 70°F. I believe that tanks fitted with heaters and refrigerator units both thermostatically controlled will be available soon. I have very little confidence in my present method of floating lumps of ice in the outer tank in the summer.
In my own department, and, I think, in many others, there is a growing demand for clinical photography. This work naturally falls to the X-ray department with its existing photographic facilities, but it has now attained considerable proportions, especially since the inception of the department of plastic surgery, which demands a large number of serial photographs during the often protracted treatment of cases. As improvements in colour-photography occur there will inevitably be a demand for this, particularly from the dermatologists, and this section of the work must be catered for in the planning of the dark-room. At the Manchester Royal Infirmary we have had to equip a photographic studio and dark-room specially, in which a photographer is occupied for some hours daily and which handles about 815 photographs a year. I think that this is a better plan than trying to handle it in the radiographic dark-room.
The X-ray department is, of course, becoming more and more costly, and more of a burden to the finances of the hospital. It seems also, as time goes on, that abuse of the X-ray department, in common with that of the hospital in general, will increase. I think hospitals would be well advised to consider the appointing of an almonerwhole time-to the X-ray department, who would interview every patient who enters the department. Many patients at present obtain absolutely free radiological services when they could well afford something towards the cost. Of all the patients I see daily there must be few who could not afford 2s.; many could afford sums up to lOs. or 15s. In mv own department, if we had a full-time almoner and she collected an average of 2s. per patient we should have an annual income of £3,000. I think this money should be kept in a special account for the X-ray department, to provide a fund for maintenance and, more particularly, for the purchase of new apparatus. The almoner's other and equally important duty would be to exclude from the department patients who are above the scale and who at present by various and devious routes obtain free entry to the department. Her time would be fully occupied and her salary fully justified. She could, in addition to excluding unsuitable patients, do much to mitigate the abuse of the hospital X-ray department by litigants claiming compensation in the courts. No doubt some would get through the meshes, but I feel that such an almoner would greatly reduce the-at present too largenumber of patients who should not be there at all.
The other method of checking this large annual expenditure is to reduce to a minimum the wastage and the taking of unnecessary examinations. This question of unnecessary examination is an extremely difficult one, but I have no doubt that a large number are carried out in each year. They are due to two main causes:
(1) The increasing tendency to use the X-ray department as a sorting station previous to the use of clinical methods, and (2) the over-enthusiasm of junior residents who will have everything that they see examined by X-rays, just in case their " honorary " should ask for a radiogram on his next visit, and who frequently order the first thing that comes into their head. Every radiologist is familiar with the patient who comes to the department with a condition first diagnosed as a renal stone, who then has a uroselectan examination, then a Graham's test, then an opaque meal followed by an opaque enema, and then when the results of all these are found to be negative is examined clinically and transferred to a gyneecologist. Some success in checking unnecessary examinations has been achieved by insisting that requisition forms are only signed by a member of the honorary staff or by a senior assistant, but this bv no means solves the problem.
The therapeutic section will be equipped with apparatus for deep therapy and superficial therapy, and possibly also with a Chaoul apparatus. The number of machines will, of course, depend on the number of patients and the technique of the therapist. I should like to make two points concerning the planning of this section. The first is the absolute necessity for beds to be specifically allotted to the department. In the past it has been only in very rare cases that the X-ray department has had beds attached to it, but with modern methods of protracted therapy the provision of beds becomes of vital importance. I see no necessity for these to be under the direct control of the honorary radiotherapist it is quite possible for the cases to remain under the nominal control of, say, the senior surgeon and his assistant staff, who will undertake their general symptomatic care and treatment. As regards their radiological treatment that of course would be entirely under the control of the radiotherapist, who would also have the power of admitting suitable cases to these beds or transferring cases to these beds from the general wards. This position has recently been established at the Manchester Royal Infirmary, wAhere a small ward of 16 beds has been divided between the honorary radiologists and the honorary radiuln therapist. This numnber of beds is of course too few, but they are invaluable until such time as othersmaterialize.
I wAill now pass to the somewhat difficult question of staffing the X-ray departmentwhich I have visualized, that is to say, a department consisting of two main sections of therapy and diagnosis, with various subsections. I see little (Iisa(vanitage in a dual control,with the amount of autonomy which I visualize between the two sections of the department, and I would vest it in an honorary radiotherapist and an honorary radiodiagnostician, but if such dual control is undesirable I would appoint a director with an assistant honorary radiotherapist and an assistant honorary diagnostician; each of these should have one or more fulltime paid assistants according to the volume of work, I think a fair estimate is one assistant per 10,000 cases annually.
As regards lay staff, there will be four main groups: Sister and nurses, radiographers, photographers, and office staff.
I believe it makes for smooth working with the rest of the hospital, if the lay staff is in charge of a fully trained Sister who, for preference, should have radiological qualifications in addition to State registration-although this is not essential in the larger departments, where most of her work will be administrative. It would be a great advantage if she could be assisted by a staff nurse with similar qualifications.
As regards radiographers, the number of these required would, of course, depend on the size of the department, and I think it would be found that a radiographer per every 5-6,000 cases per annum was a reasonable figure to work to. The question of the sex of the radiographers is of course one on which no rule can be made. It would depend on many factors; most large hospitals employ a mixed staff.
The number of radiographers could probably be reduced from the above figures if the department had established a training centre. The present policy of the Society of Radiographers is no doubt designed to raise the standard of members, but if carried too far it may easily create an artificial shortage. Personally I have always been loyal to the Society and all our radiographers have their M.S.R. anld are paid the M.S.R. scale of salaries, but I think hospitals will tend to train their own staffs and provide permanent employment for them if the present shortage of radiographers is maintained. From the point of view of radiography in general this would be a retrograde step, and the solution seems to me to be for the larger departments to have full-time training schools for pupil radiographers. One of the difficulties, is to find teachers for such a course. The radiologist on whom thework would normally devolve really has not time to do it properly, however willing he may be. I think it would be a good move if the Society of Radiographers issued a higher certificate, on the lines of that issued by the Chartered Society of Massage, &c., in its teaching certificate. The senior radiographer in the larger departmentswho undertook radiographic training would hold such a certificate and would undertake the organized teaching of the pupil-radiographers, writh assistance from the radiologists in the department. As in the massage departments, the hospital would gain from the assistance given by the pupils in their course of instruction, and the pupilswould gain from the much-improved standard of teaching and experience which they would receive.
I have left myself no time to do more than mention those two important responsibilities-teaching and research.
I think that a three-months' clinical clerkship in the X-ray department would be of assistance to senior students or, failing this, they should attend a prescribed number of " ward classes " in the department. However desirable this may be, it cannot be carried out unless the senior radiologists are given such assistance as will relieve them of work sufficiently to provide the necessary time. Hence my plea for what may be considered a rather luxurious staff and equipment. The best research work will always come from the man who has ideas and is given facilities to follow them up, and not from the man who is given a salary and an appointment and told to " research " in inverted commas. The department which I have tried to visualize would provide every facility for the man who wishes to undertake research on the best lines.
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As regards the staff of the dark-room, I think they should be trained photographers rather than radiographers, though every radiographer should of course be capable of doing the simpler dark-room processes required to produce a good radiogram, as he or she may some day be in a small department where a separate dark-room staff is not justifiable. As regards their numbers I would allow a dark-room worker for every 10,000 to 12,000 films per annum that the department handles. If there is much clinical photography to be undertaken then this allowance may have to be exceeded.
Finally there is the clerical and secretarial staff. Their duties will, of course, consist of marking, checking, and filing the films, in typing and filing the reports and general secretarial work. They have to keep in liaison with the rest of the department, and their numbers will depend on the degree of elaboration that exists in the filing and recording system that is adopted. I think the minimum is one shorthandtypist per 10,000 reports, and this number must be exceeded if there is any really adequate system of records and following-up of cases.
Perhaps you will think that I have over-elaborated my department or been too idealistic, but I would remind you that the X-ray department is probably the largest ancillary service that a hospital is called on to supply. At my own hospital, out of a total of 69,762 patients, 30,000 were referred to the X-ray department for either diagnosis or treatment, and of 12,657 in-patients 9,000-approximately threequarters of all the in-patients in the hospital-were seen in the X-ray department. The cost is in the neighbourhood of £10,000 per annum, and the demand for increasingly specialized radiological services grows with each year.
Is not, therefore, money well spent that is spent on rendering services, for which there is so much demand, as efficient and economical as possible ?
Dr. J. Struthers Fulton: Radiotherapy is assuming a role of increasing importance in modern medicine. Heretofore, the space allocated for this work has been small, but hospital authorities now realize that if this service is to function efficiently and with complete safety to all concerned, adequate accommodation and staff must be provided.
It is unfortunate that during the process of evolution radium therapy has, to some extent, become divorced from X-ray therapy. This is the inevitable result of specialization and has, in itself, probably resulted in a more rapid advancement of our knowledge of the use of radium. We have come to realize, however, that in the field of radiotherapeutics neither radium nor X-rays are in themselves complete and that if, in the process of specialization, radiology must divide, the division should occur between diagnosis and treatment, and the radiotherapist must have at his command all the resources both of radium and X-rays.
An analysis of figures indicates that in a hospital of 600 beds approximately 20 beds are in constant use for cases undergoing radiotherapeutic treatment. There is little doubt that, both from the point of view of general administration and economic and technical efficiency, these patients should be accommodated together in a unit adjoining the radiotherapeutic department and directly under the control of the radiotherapist.
In elaborating a plan for the establishment of a radiotherapeutic service it is manifestly impossible to outline in detail a scheme which would be generally applicable to all hospitals. As a basis for discussion, however, I have drawn up a scheme which might be adaptable either to a new building or an existing hospital. It is assumed that there would be available, for the radiotherapeutic department, a floor space of one hospital ward 30 ft. wide and 200 ft. long. Such a space mighc be made available In the general arrangement the primary consideration which determines the lay-out is the necessity for the provision of adequate protection for the staff. Therefore full advantage must be taken of distance and powerful sources of radiation sited, as far as possible, towards the ends of the department.
It must be appreciated that a large proportion of the work in a radiotherapeutic clinic is embodied in the routine follow-up of cases, and any arrangements which will facilitate and accelerate this are worthy of careful consideration.
The problems of the arrangement of the department and of the accommodation required, may be considered from four points of view. Accommodation must be provided firstly, for the plant, secondly, for the staff, thirdly, for consultingand waiting-rooms, and lastly for records and reception.
It is suggested that provision should be made for one radium beam unit, one highvoltage plant operating at 400 kv. or more, two plants operating at 200 kv. each operating two tubes in parallel, and one low-voltage plant for short-distance therapy, with special applicators to enable this to be used at greater distances for (lermatological work, embracing large areas. In addition, suitable accommodattion must be provided for a radium safe for the storage of one gramme of radium in the form of needles and tubes, of sizes and types suitable for implantation in the mouth and the breast for the construction of mouth and superficial moulds, and for the treatment of uterine carcinoma. One adequately protected and equipped room should be established in the vicinity of the radium safe, for the manipulation of radium. In no circumstances should radium be taken into any room in the department other than this; it should not be taken into the mould room, and moulds should be loaded, unloaded, and applied to the patient in this radium preparation room only.
All the above, including the radium preparation room, are potential sources of radiation. They are, however, the only sources of radiation, and as such their position will be determined with a view to combining the optimum degree of protection and working efficiency.
In the suggested plan (p. 52) it will be noticed that the radium beam is accommodated at the extreme end of the unit, facing two outside walls. Sufficient space has been allocated to permit a 5-gramme unit being operated through an arc of 120 degrees, without necessitating the use of any protection on the inner walls. The high-voltage plant is situated in the adjoining room w,here the problem of protection could, in a large measure, be minimized by the employment of the totally enclosed tank type of unit, so placed that the beam is directed primarily towards the outer wall. The possible value associated with the use of low-dosage rates has not yet been fully assessed, and for this reason it is suggested that two generators, operating at 200 kv.p., be installed, each operating two tubes in parallel. The generators would be housed in a common machine room and so wired that either generator could be coupled to all four tubes. The low-voltage plant could, for convenience of control, be situated in the room adjoining that used for the control of the radium beam. The radium safe dan( the raditnm preparation room, it will be noted, are situated at the extreme end of the unit adjoining the hospital. This site is selected in order that radium leaving or retuirning to the department from the -ards or operating theatres will not be carried through the department.
In considering the accommodation w-hich must be provided for the staff one must arrange rooms for the following: Medical officer, assistant medical officers, physicist, Sister, female staff, kitchen, maids' pantry and linen cupboard. The position of the rooms for the staff is of minor importance with the exception of that for the assistant medical officers, which should be conveniently placed in relation to the therapy rooms.
As a generalization it is probably true to state that the waitingand consultingroom accommodation in the average hospital is inadequate. Satisfactory waiting accommodation should be provided for patients undergoing treatment, together with individual cubicles where patients may uindress. If, in addition, the hospital undertakes the treatment of private patients suitable waiting accommodation must be provided for these patients.
A mould room should be provided, and should be suitably equipped for the manufacture of all types of moulds. It is a convenience to have one small section of this walled-off for use when plaster of Paris is employed.
The provision of a separate dosage-calculating room is a great convenience. Here phantoms of new patients may be constructed and detailed treatment schemes prepared. The room should be equipped with a working bench with opalescent slabs illuminated from below.
Attention has already been drawn to the importance of the follow%N-up clinic and the necessity of providing adequate accommodation for this purpose. A scheme is suggested employing two main consulting-rooms, each with a smaller room attached, where a recumbent case may be examined. It w.ill be appreciated that this arrangement effects a considerable saving in time. One dark-room accessible to both is available for laryngoscopy.
The out-patients' waiting hall is situatedI at the entrance to the department and communicates directly with the reception and record office.
Pelsonnel. The personnel wNhich, it is suggested, would be necessary to staff a, department of this size would consist of a senior medical officer with two assistants, all whole time, and one physicist, wNho would also act as radium registrar. The nursing staff would consist of a Sister and four nurses. On the technical side one would require one senior and four junior radiographers, together wsith two laboratory assistants for duty in the mould room and radium preparation room. In the record office the service of three shorthand-typists would be required and the staff would be completed by the addition of one porter and two maids.
The scheme provides for the employment of two assistant medical officers. One of these would be responsible for the supervision of treatment bv radium bealm and X-rays, the other would be employed in the follow-up clinic, in the preparation of detailed schemes of dosage for new patients, and in the supervision of the preparation of radium and other moulds. A periodic exchange of duties Nould be arranged between these two medical officers. The senior me(lical officer wsould be available for consultation and collaborative work in the wards and theatres of the hospital. He would see all new patients and take such part in the routine work of the department as circumstances might determine. Dr. R. H. Sankey: It is the dream of most radiologists to be giveln a free hand and an unrestricted purse to design an ideal department. Naturally, each of us thinks of the conditions under which we work in our own hospitals, and, as likely as not, we see that the ideal central site for our department is a beautifully carpeted and pictured room that, we believe, is utilized occasionally by the board of management for their deliberations. We also find that the money available for bricks and mortar, to say nothing of chromium-plated apparatus, is grossly inadequate for what we regard as the essentials. Hence, if this contribution is to be of any value, we must forget idealism and think only in terms of practical politics. Since the problem of each department is an individual one, we muist confine ourselves to general principles, and among them the one that comes first is the site of the diagnostic department.
More and more, as the years pass and radiology establishes itself in the forefront, we realize that ours is not a laboratory service that can be housed in any out-of-theway unused corner. Experience has shown very clearly that, although in a sense radiology is a laboratory service, its value is proportional to its liaison with the clinical services, and it is a first principle in the layout of any department that it must be so housed that co-operation may be easy. This implies that the department must be in as central a position as possible, not only in order to foster this collaboration and make it easy for colleagues to visit the department for discussion of their cases, but also to reduce the porterage of patients.
In early days, proximity to the accident department was considered of much importance, but to-day it is the work that comes from the wards that occupies the time of the radiologist and calls for collaboration with his colleagues in an increasingly large number of cases. Co-operation is essential, and the least that our clinical colleagues can do is to furnish a tentative diagnosis or clinical notes of the case when they find that discussion is not possible. Incidentally, I was interested to hear a pathologist say that he now refused to report on specimens unless the clinician co-operated in a similar manner. The days of spot diagnosis from radiographs and pathological specimens should be a thing of the past. We find that, although we are willing to report our findings, our colleagues appreciate that with growing experience we are less and less prone to be dogmatic and more and more anxious to discuss cases before drawing conclusions. The ideal site, therefore, for the diagnostic X-ray department is as near the centre of the clinical work as can be attained. The next point to consider is the character of the work, which will depend not so much on the radiologist as on the clinical staff, some of whom may have built up a reputation for urological, gastro-intestinal, or some other class ofwvork, that necessarily influences the radiologist to some extent in laying out a department to serve the needs of his colleagues. His aim should be to provide a service department that will not only meet immediate needs but will be able also to cope with the inevitable expangion that always follows the provision of improved facilities and raised standards of X-ray work.
What are the requirements of an average hospital of 500 beds and an out-patient department of, say, 8-10,000 cases radiographed per year'? I have obtained information from 13 provincial hospitals of approximately this size, as to the numbers of rooms and X-ray outfits available. From these hospitals I have also obtained the following record of the number of cases X-rayed in 1937. It will be seen that the number of X-ray plants available to deal with this work varies from one to five, not including a portable apparatus.
YEAR 1937. It has been laid down, I believe, that one X-ray room is needed for every 100 beds. From the figures supplied to me I find that the average is one radiographic plant to 152-5 beds, and that there is a yearly average of 5,000 cases to each radiographic plant.
Hospitals vary very considerably with regard to the proportion of in-patients to out-patients. One hospital has 4-8 times as many out-patients as in-patients. Two hospitals have 1.5 and 1-3 times as many out-patients as in-patients. These figures may be of some use in helping us to design our department.
Having settled the number of radiographic rooms that we require-in this case four-we have to make up our minds as to the allotment of the work to these rooms. If all the radiographic work is to be done in a central department we shall require:
A casualty room, for fracture cases, which might be divided into two, one-half used for minor fractures, and the other half for plaster work. These two rooms could be supplied by the same transformer apparatus. A barium-meal and bariumenema room, with a tilting radiographic couch in which chests also can be radiographed, if there is a hospital for tuberculous patients in the district. A room with a sinus stand and, if money is available, a Lysolm apparatus for skull work.
A small urological room with a urological table, which, as at University College and Bristol General Hospitals, could be worked with a ward trolley apparatus.
Special investigation room, a fully equipped radiographic room for the use of the radiologist when he is in the hospital, but which can be used by a member of the staff when he is not likely to require it. It could be used for private patients and should have a private waiting-and dressing-room attached. The radiologist would then be able to examine a patient at a moment's notice and not have to wait until a room is vacant. He would also have a room in which he could do experimental work and spend as much time over it as he wished-if he had any time for such work.
A dark-room: This should be centrally situated, large, with plenty of dry bench space, and two developing outfits, wdll ventilated, with water radiators or heated panels near the ceiling. A drying-room or cupboard should be attached. A drying cabinet in the dark-room overheats the room. I am rather in favour of two darkrooms situated one between two radiographic rooms so that a radiographer or radiologist can conveniently develop his own films if necessary. A small dark-room attached to the special investigation room would be a great advantage. There should be the usual hatchways into the dark-room for putting through the casettes.
There should be a large consulting-room fitted with at least six viewing-boxes, a stereoscope, and plenty of table space for writing and examining films, also a table with a flat glass top illuminated for examining films. This room should face north, as some of us like to examine films sometimes by a north light. An office for the clerks, with a film store attached or in the same room. A waiting-room for patients, and dressing-rooms in conn xion with the radiographic rooms. Convenient lavatories should be connected with the dressing-rooms. Store-rooms and linen store. A radiographers' room, in which the workers may have tea and sit down in comfort if they have time to do so.
To go into some detail with regard to the radiographic rooms-which should preferably face south: A good size is 20 ft. by 18 ft., but if the transformer is outside the room, either in the basement or in an adjoining room, then the space can be reduced. The height of the room should be 10 ft. 6 in. to 11 ft. There should be plenty of window space with Vita glass. Heating should be by hot-water radiators and steam radiators, so that when the hot water is turned off in the spring the steam radiators can be used at any time and are very useful in the very cold weather in the winter. There should be ventilators in the ceiling, taking out the air by an electric fan. The floor should be of wood covered with rubber, or battleship linoleumfixed-all apparatus being in a fixed position on the floor. Some, however, prefer a wood-block floor not covered. Provision for protection in the walls is quite unnecessary, provided that the partition walls are of brick or thick ordinary plaster. 10 cm. of brick or cement is equal in density to 1 mm. lead. The walls should be of a light colour.
With regard to apparatus: In putting in new apparatus, all tubes should be shock-proof, but this is not always necessary, as in many screening stands and under couch tubes. The tendency nowadays is for apparatus to be unnecessarily complicated and fitted with various gadgets which are not necessary and are seldom used. Often for a few pounds or even for a few shillings an apparatus can be made which serves the purpose quite as well as elaborate apparatus costing large sums of money, as for instance, Dr. Twining's tomographic attachment.
Staff: There should be two honorary radiologists-an assistant-radiologist who might be a whole-time radiologist, a Sister, four radiographers, two clerks, and an assistant in charge of the dark-room. This staff should allow of someone to be on call after the department is closed in the evening and on Sundays. All radiographers should be qualified (i.e. should have the M.S.R. diploma). The Sister should have had a nurse's training, and it is an advantage if one or more of the radiographers are trained nurses. It is a great advantage for the staff to reside in hospital so that they can be on call when necessary.
The best radiographic department cannot be planned or organized by the ideas of one person, but by a large number of ideas from various people carefully put together, and advice given by a radiographic engineer.
Dr. N. S. Finzi: I entirely agree with Dr. Paterson's estimate of the number of assistants required according to the number of cases. The proportion is almost exactly that which we have at my hospital. We have had an X-ray theatre for the past seven or eight years and have found it extremely useful. It is fitted out with complete facilities for use as an operating-theatre, in combination with X-ray work, and has a small dark-room attached.
In my hospital I am the one remaining link between the diagnostic and the therapeutic departments which are bound to separate when I go, one reason being that a number of radiologists now take up therapy only and a number take up diagnostic w-ork only. But in designing a new department we shall put the therapeutic and diagnostic sections close together. One important reason is that we have an engineer and a workshop serving both departments, and this is to my mind quite an essential service in a modern X-ray department.
The design of a department is to a certain extent controlled by the shape as well as the size of the site available. As to dark-rooms, I saw a method used in many hospitals in the United States which seems to me a useful one, and that is to have each pair of diagnostic rooms serviced by a very small dark-room, in which casettes are unloaded and reloaded and the films placed in a light-tight box and sent into the developing-room. If the Chamberlain system of marking the films is used, it is done in the small dark-room. In drying the films, none of us appears to use the American frames with the clips at the corners, so that the films can be dried in the frame; personally I like the modified pattern brought out by Philips, but my dark-room workers seem to dislike them. The corners of the films have to be cut off if these frames are used. A.
E.
Barclay said that he w-ished to point out that the part played by the Physical Laboratory wias that of inspection only, and that in this they acted on the recommendations of the X-ray and Radium Protection Committee. Dr. C.
G.
Teall:
to me to solve this difficult problem. The hospital Board have taken out an insurance policy for depreciation of apparatus, whereby the cost of new apparatus automatically becomes available after a given period of years. The result is that in this hospital we are always able to keep our department thoroughly up to date. With reference to the dark-room: I am convinced that a good deal of ill-health in an X-ray department is due to an inadequately ventilated dark-room, and would therefore plead for the insistence on a thoroughly good system of ventilation in the planning of a dark-room in a new department. In the past many of us have had to work in departments where the dark-room had to be fitted-in as best it could be, in an odd corner, but this is no reason for perpetuating the system in a new department. One other point in connexion with the dark-room, is with regard to the method of handling the films. As Dr. Finzi has indicated, there seems to be a prejudice in this country against the American type of filmholder, which grips the film at each of the four corners, but I am sure that once this prejudice is overcome this type of filmholder will be found to have so many advantages that no one would wish to return to the type of holder now in common use. In an existing department there may be a large number of the old type of holders, and the cost of changing over prevents the adoption of the newer type, but the building of a new department offers an excellent opportunity for changing over to the new system. When the film has once been placed in the holder it can remain there until it is dry, and should it become necessary to examine the wet films, this becomes a much more simple proceeding. The actual drying process also can be very much speeded up, for with this type of holder one can use the very efficient type of small drying cabinet and handle a large number of films in a very short time.
Dr. R. M. Beath: May I ask Dr. Paterson whether his suggested multiple small dark-rooms would not increase the difficulty of securing efficient ventilation, as compared with a large dark-room, with multiple developing tanks ?
With regard to suitable flooring: I have found, from ten years' experience, that cork-parquet (laid in sections like wood-parquet) is most efficient and safe and, though initially expensive, is very durable. Noise is largely eliminated. It is easily kept clean and can be polished to any degree desired.
The question of hospital abuse is present in all radiological departments, and I agree that a fully-trained and competent almoner is a prime essential.
Dr. Rohan Williams, with regard to the problem of the wholly unnecessary examinations sometimes requested, said that in a certain small general hospital where it became essential to keep the number of examination requests to a minimum, owing to lack of accommodation, an absolute rule had been made that the honorary staff only were allowed to order radiological investigations. This rule, supported by every member of the staff, in good faith, had resulted in a 10% reduction of the work done, in comparison with that in the previous year, although the out-patient and in-patient numbers had increased by 20% in the second year.
Dr. R. Connell: The dressing-cubicles in the barium-meal room should be entirely inside the screening room, i.e. not opening on to the corridor outside. Patients can then leave only through the X-ray room and cannot go without the Sister's knowledge. This removes the risk of their being missing through misunderstanding, if required for a repeat examination.
The screening-room should have a light-trap to enable members of the medical staff, and other interrupters, to enter while work is in progress, without letting light into the room.
With regard to the increasing complexity of the apparatus, such as screeningstands and couches: There are so many things hung on to the modern screening-stand that it is one large compromise, and does almost nothing really well. In a busy department I would advise a simple screening-stand-not a two-metre stand-for routine work. Similarly, for the couch, I would advise a flat Potter-Bucky table instead of the curved type. If two-metre work is required it is a simple matter to place an ordinary wooden stand capable of supporting a casette at varying heights at the required distance from the X-ray tube. Special apparatus for special examinations can always be mounted in a room apart, or elsewhere in the main room.
Dr. Paterson, in reply to Dr. Beath: The advantage of separate darkrooms-inter-communicating-is, I think, that different classes of work, e.g. developing and lantern-slide making, can be carried on simultaneously, so that the whole of the dark-room accommodation is not out of action if some special work is necessary.
